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EDUCATION
Ph.D. Bioinformatics May 2009

George Mason University, Manassas, VA

M.S. Biotechnology with concentration in Bioinformatics May 2003
Johns Hopkins University, Rockville, MD

B.S. Computer and Information Science August 2001
University of Maryland University College, Adelphi, MD

B.S. Biological Science May 1999
University of Maryland Baltimore County, Catonsville, MD

RESEARCH INTERESTS
Gene expression analysis, alternative splicing analysis using exon microarrays, next-gen sequencing
methods and techniques, data mining, bioinformatics methods, public annotation sources

WORK HISTORY

NIH, Center for Information Technology, Division of Computational Biosciences, Bethesda, MD
May 2001 - present

Working as a bioinformatics consultant on microarray data analysis. Duties include collaborating
with intramural staff in analyzing microarray data, preparing figures for publication, maintaining
lab’s microarray analysis package (MSCL Analyst’s Toolbox) written in JMP scripting language
(JSL), maintaining annotation data for Affymetrix gene chips, assisting with bioinformatics
projects. Developed software (GO-SCAN) that analyzes the significance of gene ontology
annotations to a given gene list resulted from standard statistical analysis techniques. Developed
packaged to analyze exon microarray data. Teach a course for CIT biannually titled Analyzing
microarray data using the MSCL Analyst’s Toolbox.

USDA, Agricultural Research Service: Soybean and Alfalfa Research Lab, Beltsville, MD
September 1998 - February 1999

Worked as a biological lab technician. Duties included running gel electrophoresis preps, DNA
extraction, using the spectrophotometer, electroporation, PCR, maintaining nematode cell line.
Computer activities included running BLAST, organizing sequence data, working with Excel
spreadsheets.

UMBC, The Laboratory of Dr. Terry Viancour, Ph.D. of Neurophysiology, Baltimore, MD

August 1998 - May 1999

Worked as biology lab student in an on campus lab. Participated in the construction of an electric
fish localization apparatus for a 60 gallon fish tank. Studied the localization of an electric fish using
a neural-net information system and collaborated with bioinformatics professor on campus, Jim
O’Neill. Participated in a two week research project in Venezuela researching new species of
electric fish. Presented relevant work at an Undergraduate Research Symposium, Spring 1999.



PhD DISSERTATION ABSTRACT

Elucidating splice variants using the Affymetrix exon array: Effective probeset filtering is essential.
Abstract: Alternative splicing (AS) of mRNA is a major source of diversity of gene products in
mammalian genomes, and is a part of a cell's programmed response to its environment in
development or disease. The Affymetrix Human Exon 1.0 ST Array measures expression of ~10°
individual exons, allowing screening for potential splice variants. Data analysis for this platform is
complex and problematic because of certain data artifacts. The conventional ANOVA model for
Exon Array data includes factors for: Treatment effect; Variation within treatment group; Exon-
specific probeset effect; and Treatment-Exon interaction. For the exons contained in each gene, this
three-factor, mixed effect model is fit to transformed data and the significance and magnitude of the
treatment-exon interaction is interpreted as evidence for AS. We have identified several
shortcomings of this approach. Annotations (groupings of exons into genes) may be incorrect,
grouping several distinct genes into one. Exons themselves may be incorrectly annotated. Low-
intensity ("dead") probesets may not hybridize with their intended target. Surprisingly, many high-
intensity probesets may also be unresponsive to treatment, possibly due to cross-hybridization.
Each of these may contribute to false identification of AS. We assessed the severity of each
problem with the following steps. The Exon array was re-annotated, based on the conservatively
defined RefSeq genes database. "Non-core" exons were excluded. Low-intensity probesets were
identified and removed. Unresponsive probesets showing low variation across a wide variety of
conditions in several datasets were excluded. We illustrate the benefits of this approach in
screening for AS in the Affymetrix tissue data set from 11 human tissues. The data are available at
www affymetrix.com.
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autoimmune lymphoproliferative syndrome. Proc Natl Acad Sci U S A.2007 May
22;104(21):8953-8.
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PRESENTATIONS

Barb JJ, Munson PJ: Tissue specific alternative splicing on the Affymetrix Human 1.0 ST
array using the MSCL Analyst’s toolbox. The NIH Research Festival, poster, Oct 2009
Probeset quality hinders analysis of Affymetrix exon data: Improved filters are effective.
ISMB2008, poster, Toronto, Canada, August 2008

Barb JJ, Wang S, Ferreyra G, Kern S, Bailey JJ, Danner RL, Solka J and Munson PJ.
Statistical and Bioinformatics Filters for Interpretation of Affymetrix Exon Array: LPS
effect on THP1cells. FGC2007: Forging a Critical Alliance: Are We Meeting the Need?,
poster, Bethesda, MD November 2007

Barb JJ and Munson PJ. MSCL Toolbox analysis of gene expression: Inflammation
response to endotoxin. JMP Discovery 2008, poster, Cary, NC. July 2008



» Barb JJ, Munson PJ: The MSCL Analyst's Toolbox: A powerful analysis package for
Microarray Data. Functional Genomics and Critical Illness and Injury: Surviving Stress,
poster, Bethesda, MD, November 13-14, 2006

« Barb JJ, Munson PJ: The MSCL Analyst's Toolbox: A powerful analysis package for
Microarray Data. NIH Research Festival 2006, poster, Bethesda, MD October 2006

« Barb JJ, Munson PJ: The MSCL Analyst's Toolbox: A powerful analysis package for
Microarray Data. Microarray Data Analysis and Interpretation, poster, Washington DC,
April 23-25,2006

» Barb JJ, Schindel H, Munson PJ: GO-SCAN: analysis and visualization of Gene Ontology
annotations, Gene Ontology Significant Collection of Annotations. NIH Research Festival
2004, poster, Bethesda, MD. September 2004.

LECTURES AND RELATED ACTIVITIES

* Gene and Exon Microarray Analysis, Georgetown University, Washington DC, 1 class
taught (invited). Graduate level students. March 2010

* Guest Biomedical Judge at Patriots Technical Training Center, Biomedical Competition,
Landover, MD. Jan 2010

» Gene Expression Analysis, George Mason University, 1 class taught (invited). Graduate
level students. November 2008

« Member of the Board of Directors, Mid-Atlantic JMP User’s Group (MAJUG), Treasurer.
September 2008-present

» Bioinformatics Colloquium, 1 lecture (invited). Graduate level students. December 2009

» The analysis of gene expression data using the MSCL Analyst’s Toolbox. CIT Training
Courses at the NIH. Bethesda, MD. Apr 2004, Nov 2004, Mar 2005, Nov 2006, Mar 2008,
Jun 2009



